Abstract: A simple, economic, accurate reverse phase isocratic HPLC method was developed for the quantitation of anastrozole in tablet dosage form. The quantification was carried out using Gracesmart RP18, 5 µ (100 mm x 4.6 mm) with UV detected at 215 nm. The elution was achieved isocratically with a mobile phase comprising a mixture of buffer (pH 6.0) and acetonitrile (1:1, v/v). The flow rate was 1.0 mL/min The procedure was validated as per ICH rules for accuracy, precision, detection limit, linearity, reproducibility and quantitation limit. The linearity concentration range was 10-20 mcg/mL with the correlation coefficient of 0.9935. The percentage recovery for Anastrozole was found to be 97.31±2.2%. Limit of detection and limit of quantitation values were found to be 0.351 mcg/mL and 1.053 mcg/mL. The method has been successfully used to analyze commercial solid dosage containing 1mg of anastrozole with good recoveries and proved to be robust.
Introduction
Anastrozole is chemically known as (1,3-benzenediacetonitrile, α,α,α',α'-tetramethyl-5-(1H-1,2,4-triazol-yl-methyl) which is a potent aromatase inhibitor. It is a white crystalline solid, odorless and is freely soluble in methanol, acetone, ethanol and tetrahydrofuran, and very soluble in acetonitrile 1,2 having melting point 81-82 0 C. Anastrozole is indicated for the treatment of advanced breast cancer in postmenopausal women with disease progression following tamoxifen therapy and even in patients with ER negative disease 3 . Anastrozole is not official in IP, USP and BP. Several methods have been used for the determination of anastrozole substance and pharmaceutical preparation. Saravanan et al. 4 carried out the gradient RPLC method where a Hichrom RPB 18(250x4.6mm, 5 µ) column using water in the mixture of acetonitrile and methanol (1: 1) as mobile phase. The wavelength was 215 nm.
Mendes et al. 5 reported a novel method to measure anastrozole by HPLC-MS-MS using acetonitrile: methanol: water: acetone (60:20:15:5) as mobile phase. The focus of present study is to develop and validate a rapid, stable and economic, high performance liquid chromatographic method for the quality control of Anastrozole in Tablet dosage form.
Experimental
A reference standard sample of anastrozole was obtained from NATCO Pharma Limited and commercial dosage forms containing the studied drug were obtained from local market. The HPLC grade solvents used were of E-merk (India) Ltd., Mumbai. HPLC grade water was prepared using Millipore purification system. A isocratic HPLC system (Analyical Technologies Ltd) consisting of a model ALC 2010 high pressure pump and a model ASPD 2600 vaiable wavelength detector (UV-Vis) was used. Manual injections were made using a Rheodyne Injectable valve (20 µL loop). The detector wavelength was set at 215 nm. The chromatographic separations were performed at ambient temperature on a Gracesmart RP18, 5 µ (100 mmx4.6 mm). The mobile phase was a mixture of acetonitrile/Phosphate buffer pH 6.0±0.05 (1:1, v/v), filtered and degassed prior to use and flowing at the rate of 1.0 mL/min and run time is 15 minutes. Buffer was prepared by dissolving 1.36 g of potassium dihydrogen orthophosphate in 500 mL of water, adjusted the pH to 6.0±0.05 with triethylamine and filtered through 0.45 µ filter porosity membrane filter. The data were collected and analyzed with crystal software in a computer system. Mobile phase used as diluents.
Preparations
About 10 mg of standard anastrozole was accurately weighed and dissolved in 50 mL of diluent in the volumetric flask to get a concentration of 200 µg/mL. From this stock solution, suitable dilutions were made to get the concentrations of 10-30 µg/mL and filtered through 0.45 µ filter porosity membrane filter before use. 20 µL of each solution was injected into the column. All measurements were repeated five times for each concentration. The calibration curve was constructed by plotting the peak area ratios of analyte versus the respective drug concentration. Fifteen tablets were accurately weighed and powdered. An accurately weighed portion of the powder equivalent to 10 mg of anastrozole was extracted in 25 mL of diluent in to a 50 mL volumetric flask by means of sonication for 25 min with intermittent vigorous shaking. The volume was made up to the mark with diluent and was centrifuged at 10000 RPM for 10 minutes and 5 mL of supernatant solution was again diluted to 50 mL with diluents and mixed and filtered through 0.45 µ filter porosity membrane filter before use.
Validation
The described method has been validated for the assay of Anastrozole using following parameters 6, 7, 8 . Precision was studied to find out intra and inter day variations in the test methods of Anastrozole on the same day and on another day at 3 different concentration levels, 18, 20 and 22 µg/mL. three times. Intra day precision and Inter day precision were done on the same day and the differenct day respectively and the %RSD was calculated for each. Data are present in Table 1 . The accuracy of the method was shown by analyzing model mixtures which were obtained by adding known amount of anastrozole to pharmaceutical preparation. The model mixtures contained 80(I), 100(II) and 120% (III) of anastrozole compared to the labeled drug amount. For each model mixture three determinations of anastrozole were made. The retention time was calculated as 0, 8 and 24 h for the concentrations of 20 µg/mL at various conditions like acid stress, base stress and peroxide stress. This was done by small deliberate changes in the chromatographic conditions at 3 different levels -1, 0, +1 and retention time of the drug was noted. The factors selected were flow rate, pH and percentage of acetonitrile in the mobile phase.
Stability of the method was determined by assay of the drug formulation at the interval of 8 h for a period of 48 h and compared with freshly prepared solutions. Still we are proceeding with stability studies. Limit of detection and limit of quantitation were calculated by the method which was a common approach which is to compare measured signals from samples with known low concentrations of analyte with those of blank samples; the minimum concentration at which the analyte can be reliably detected is established. 
Results and Discussion
A reverse-phase isocratic procedure is proposed as a suitable method for the analysis of anastrozole in tablets. A mixture of Phosphate buffer pH 6.00/acetonitrile (1:1, v/v) at a flow rate of 1.0 mL/min was found to be an appropriate mobile phase allowing adequate and rapid separation of analyte. Retention time was found to be 5. Calibration curve for linearity data Percentage purity of the assays was found to be within 94.21 to 98.3%. Thus the proposed method was found to provide high degree of stability. The selectivity of this method is shown by the fact that the excipents from tablets did not interfere in determining the substances analysed. The precision of the HPLC system was determined using the %RSD of the peak areas for six injections of the standard solution. The %RSD was less than 2. In order to verify the accuracy of the described method, recovery studies were carried out by analyzing model mixtures of anastrozole. The recovery of anastrozole was evaluated from 80 to 120% of the labeled tablet. The percentage recoveries were found to be 97.67±2.1 %, 96.78±1.3% and 97.33±0.9% respectively. Limit of detection and limit of quantitation were found to be 0.351 mcg/mL and 1.053 mcg/mL respectively.
Conclusion
The presented method is precise, sensitive and accurate. The advantages of proposed method are its short analysis time and a simple procedure for sample preparation. The satisfying recoveries and low coefficient of variation confirmed the suitability of proposed method for the routine analysis of anastrozole in pharmaceuticals. Concentration, mcg/mL Area under curve, mV
